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Mixed fruit leathers were produced from purees of apple, banana and pineapple. The proximate composition, physico-chemical and
organoleptic properties of the samples were evaluated. Furthermore, the samples were used as ingredients in producing cakes and sensory
evaluation were carried out on them. The physico-chemical parameters studied were total soluble solids (TSS), total titratable acidity (TTA), ﬁxed
acidity (FA), volatile acidity (VA), pH, and vitamin C. There were signiﬁcant differences (po0.05) in the TSS of the samples. However, sample
819 (40% banana: 40% pineapple: 20%: 40% apple) had the highest TSS (20.07 g) and TTA (0.42 g/l) and signiﬁcantly differed from other
samples (po0.05). Sample 443 (20% banana: 40% pineapple: 40% apple) had the highest ﬁxed acidity (5.6 g/l), volatile acidity (26.00 g/l) and
vitamin C (22.33 mg/100 g) and differed signiﬁcantly (po0.05) from other samples. The proximate compositions studied showed that sample
819 (40% banana: 40% pineapple: 20%: 40% apple) was signiﬁcantly higher in ash (1.20%), protein (0.71%) and carbohydrates (84.77%) than
other samples, while sample 443 (20% banana: 40% pineapple: 40% apple) was however, higher than other samples in moisture content (4.14%)
and fat content (2.32%). The highest ﬁber content (12.47%) was observed in sample 314 (60% banana: 20% pineapple: 20% apple) while the
least was in sample 819 (40% banana: 40% pineapple: 20%: 40% apple). There were no signiﬁcant differences (p40.05) among the mixed fruit
leather and cakes samples. The general acceptability of the cake samples were the as that of the control (commercial fruit cake), they were
moderately liked by the panelists.
& 2015 Association of Vice-Chancellors of Nigerian Universities. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fresh fruits are known to be excellent sources of energy,
vitamins, minerals, and ﬁbres. The nutritional value of fruits
greatly depends on the quality and quantity of its nutritive
substances. Banana, pineapple and apple are important fruits
crops in Africa, and when ripe, are highly digestible, and a good
sources of vitamins and minerals (Huang and Hsieh, 2005).
Banana belong to the family of Musa is very rich in carbo-
hydrates, vitamins C (also A and some B vitamins) and several/10.1016/j.nifoj.2015.04.004
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sities.important minerals, including potassium, copper, magnesium,
calcium and iron. Pineapples have many nutritional beneﬁts
providing several essential mineral, vitamins (B1, B2, C) and
ﬁbre. They are also low in calories, rich in carbohydrates, fat free
and versatile. Raw, juiced, cooked dried or canned pineapples
offer tremendous nutritional value (U. S. Department of Health
and Human Services: Dietary Guidelines for Americans, 2005).
The U.S. National library of medicine lists bromelain as a
poteolytic digestive enzymes. When taken with meals, bromelain
aids in the digestion of proteins down into amino acids. On
an empty stomach, bromelain has anti-inﬂamatory properties.
Certain conditions such as sinusitis, burns, pancreatic insufﬁ-
ciency and skin rashes seem to beneﬁt from the ingestion of
bromelain, according to the national library of medicine. Both the
fruit and stem of pineapple contain bromelain. Fig. 1.ction and hosting by Elsevier B.V. This is an open access article under the CC
Fig. 1. Process showing the production of mixed fruit leather from Banana, Pineapple and Apple fruits.
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consumed, taking second place only to grapes. The annual
world apple crop is on the other of 40 million tons. http://
www.singer.com. They are a member of the rose family and
come in many varieties. Apples like all fresh fruits are
naturally cholesterol-free.
They are good food source of vitamin C, providing 8 mg per
fruit or 13% of the recommended daily value for this nutrient.
Vitamin is important for supporting a healthy immune system,
forming collagen and enhancing from absorption (http//www.
singer.com).
Fruits are produced in considerable quantities and consumed
locally, but are seldom processed. The main causes are physio-
logical (wilting, shriveling, chilling injury), inadequate storage
facilities, transportation, poor road networks, and processing
capacity accelerate deterioration. Due to high moisture content
and low processing capacity, the country loses 30–50% of fruits
annually (GNA, 2010).Fruits exhibit relatively high metabolic activity compared with
other plant derived foods such as seeds. These metabolic activities
continues after harvesting, thus making most fruits such as Banana,
pineapple, apple, highly perishable commodities (Atungulu et al.,
2004). Thus, there is need for diversity in commercial utilizations.
There are numerous ways of utilizing and processing fruits such as
processing into juice, jams, concentrates, pulp, dehydrated pro-
ducts, jellies and fruit leather.
Fruit leather refers to fruit purees or a mixture of fruit juice
concentrate and other ingredients which are cooked, dried on a
non-sticky surface and rolled (Bryk, 1997; Huang and Hsieh,
2005). A variety of fruits can be used to produce leathers
(Raab and Oehler, 1999). Leathers have been developed from
fruits such as guava, pawpaw, jack fruits and durian (Cheman
and Sin, 1997; Babalola et al., 2002).
Fruit leathers are mainly eaten as snacks (http://www.ucce.
ucdavis.edu). They can however, also be made into beverages
by blending with water or into sauces (Raab and Oehler,
B.I. Ofﬁa-Olua, O.A. Ekwunife / Nigerian Food Journal 33 (2015) 22–28241999). Fruit leather can also be used as ingredients in products
such as biscuits and breakfast cereals (Irwandi et al., 1998).
Though mainly popular in North America, fruit leathers have
been developed in different parts of the world including Africa
(Ashaye et al., 2005). Leathers although not very popular in
Africa unlike in the North America is manufactured by
dehydrating a fruit puree into leathery form.
Direct sun drying, solar drying, convection oven drying and
electric cabinet drying are some of the drying methods that can
be used in processing fruit leather (Bryk, 1997; Raab and
Oehler, 1999).
Dehydration allows for long term storage of fruits thus allowing
preservation of vitamins and other nutrients of fresh fruits and
vegetables that are critical for human health (Cadenas and Packer,
2002). Production of banana, pineapple and apple mixed fruit
leathers will add to the variety of product already in the market.
Physical and chemical properties of foods are important in
determining quality and acceptability of food products. In fruits
leathers production, properties such as brix, pH, total soluble solids,
acidity, vitamin C, Ash and carbohydrate are useful nutritional
indices which subsequently affect organoleptic properties.
This research work is aimed at production and evaluation of
the physico-chemical and sensory qualities of mixed fruit
leather produced from Banana (Musa sapientum), Pineapple
(Ananas comosus) and Apple (Malus pumila) fruits. Further-
more, to determine the acceptability of the cake with mixed
fruit leather as ingredient.
2. Materials and methods
2.1. Sample collection
Fresh ﬁrmly ripe banana, pineapple, and apple fruits and the
lemon used as a preservative and to reduce browning, in this
study were obtained from Umuahia main market, Umuahia,
Abia State, Nigeria. Fruit leather preparation was carried out
at the food processing laboratory of Food Science and
Technology Department, Michael Okpara University of Agri-
culture, Umudike Umuahia, Abia State, Nigeria.
2.2. Preparation of the mixed fruit leather
The mixed fruit leather was prepared using the Maskan et al.
(2002) method with little modiﬁcation. The fruits (Banana, Pine-
apple and Apple) were selected, sorted, washed, weighed and
manually peeled with a stainless steel knife. They were then cut
and sliced into pieces and dipped in lemon juice for 5–10 min.
The pieces were transferred to a 60–70% sugar solution, boiled for
10–15 min and allowed to soak for up to 18 h. Up to half the water
in the fruit is removed. The fruit pieces are then pulped, spread on
aluminum foil and dried in an oven at a temperature, between 60
and 80 1C for 10 h. The fruit leather is cut into small sizes,
sprinkled with sugar and packed in a cool and dry place, away
from sunlight, until the leather pieces were required for analysis
(Fig. 1).
The three fruits were combined in different proportions for
the leather production and coded as follows:Sample 443 – (20% banana: 40% pineapple: 40% apple)
Sample 314 – (60% banana: 20% pineapple: 20% apple)
Sample 819 – (40% banana: 40% pineapple: 20% apple)2.3. Preparation of cake with mixed fruit leather as an
ingredient
The proportions of the ingredients used consist of hundred
gram (100 g) of wheat ﬂour.
Twenty gram (20 g) of mixed fruit leather pieces from each
samples; sugar (62.5 g); margarine (62.5 g); baking powder
(5.7 g); vanilla essence (3 drops) and egg (11 g). The method
of Akubor (2004) was adopted for the preparation of cake.
The margarine and sugar were creamed manually for 2 min in
a bowl until soft and fruity. The egg was beaten for 3 min.
Flour samples of wheat and mixed fruit leather were separately
sieved, baking powder was added and the ﬂour was lightly
mixed with the creamed mixture by hand until soft dough was
formed. Then, the mixed fruit leather piece was added to each
cake sample. The dough was transferred in a preheated oven at
180 1C for 35 min.
2.4. Chemical analysis
The standard method of AOAC (1990) was adopted for the
determination of moisture, ash, and fat, crude ﬁber and protein
contents while the carbohydrate content of the mixed fruit
leather was determined by difference (James, 1995). The
method of Onwuka (2005) was used for the physiochemical
analysis of the mixed fruit leather samples and the parameters
determined were as follows: Total titratable acidity (TTA),
Total soluble solids (TSS), pH, ﬁxed acidity and volatile
acidity.
2.4.1. Preparation of standard ascorbic acid solutions
Fifty milligrams of sodium bicarbonate was dissolved
in 50 ml distilled water, to this was added 50 mg of 2,6-
dichloroindo-phenol sodium. The mixture was diluted to the
200 ml volume with distilled water. The ﬁnal solution was then
ﬁltered using a ﬁlter paper (whatman paper) into an amber
bottle and tightly stopped and stored under refrigeration
temperature.
2.4.2. Preparation of metaphosporic acid–acetic acid solution
Metaphosphoric acid (7.5 g) was added to a 20% solution of
acetic acid in a 250 ml volumetric ﬂask and stirred. The
mixture was diluted to the 250 ml mark with distilled water,
ﬁltered and stored at 4 1C.
2.4.3. Vitamin C determination
The method of AOAC (2000) was used. Metaphosphoric
acid–acetic solution (5 ml) was pipette and added to a 2 ml
ascorbic acid standard solution in Erlenmeyer ﬂasks in
triplicates. This was titrated against indophenols solution until
a distinct rose-pink color formed and persisted for more than
5 s. The initial and ﬁnal readings of the burette were recorded.
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average titer of indophenols dye used was calculated.
The pulverized mixed fruit leather pieces were dissolved in
water and 2 ml sample was added to 5 ml of metaphosphoric
acid–acetic acid solution in a 50 ml Erlenmyer ﬂask and was
titrated with the indophenol dye solution until a distinct rose-
pink color persisted for more than 5 s. This was done in
triplicate and the initial and ﬁnal readings of the burette was
taken and used to calculate the average titer of dye used.
2.5. Sensory evaluation of the mixed fruit leather samples
The acceptability tests of the mixed fruit leathers and cakes
produced with the leather were carried out using 20 members
panelist selected from University community. The panelists
were guided on how to carry out the tests. The sample was
evaluated for characteristics such as Appearance, taste, texture,
and overall acceptability. A 9-point Hedonic scale is described
by Ihekoronye and Ngoddy (1985) was used. In the ques-
tionnaire distributed to the panelist, they were instructed to
score 9 for extremely like and 1 for dislike extremely.
2.6. Statistical analysis
The test data generated from the sensory evaluation and
other analysis (proximate analysis and physicochemical
analysis) was subjected to analysis of variance (ANOVA) to
determine the signiﬁcant difference, using SPSS version 17.
The Least Signiﬁcant Difference (LSD) of the sample was also
calculated.
3. Results and discussion
The proximate composition results of the mixed fruit leather
produced from banana–apple–pineapple fruits are presented in
Table 1. The result showed that sample 443 (20% banana: 40%
pineapple : 40% apple) recorded the highest moisture content
(4.14%) and was signiﬁcantly different (po0.05) from samples
314 (60% banana : 20% pineapple : 20% apple) and 819 (40%
banana : 40% pineapple : 20% apple) which recorded (3.78, and
2.83%) respectively. The values of moisture content obtained fell
within the range of (2.83–4.14%) which is safe for storage of
dried products (FSA, 2002). Fruit products with moisture content
of 2.83–5% have water activity less than 0.8 (Jay, 1992).Table 1
Proximate composition of mixed fruit leather samples.
Sample Moisture (%) Ash (%) Fibre (%)
314 3.78b70.01 0.97b70.01 12.47a70.06
443 4.14a70.12 0.94c70.03 10.23b70.06
819 2.83c70.01 1.20a70.01 8.27c70.06
LSD 0.04 0.09 0.03
Means with the same superscripts within each column are not signiﬁcantly differen
Sample 314¼60% Banana : 20%Pineapple : 20%Apple.
Sample 819¼40% Banana : 40%Pineapple : 20%Apple.
Sample 443¼20% Banana : 40%Pineapple : 40%Apple.Below this value, most microbial growth, especially bacterial are
impeded, with the exception of Europhilic molds and Osmophilic
yeast which can thrive at water activity of 0.61 (Jay et al., 2005).
This suggested that all the samples of the mixed fruit leather
produced could be microbiologically stable. The spoilage of these
leathers could most likely result from the action of Europhilic
molds and Osmophillic yeasts (Raab and Oehler, 2000).
The result of the ash content of the mixed fruit leather
ranged from 0.94% to 1.20% with sample 819 (40% banana :
40% pineapple : 20% apple) having the highest ash content
and was signiﬁcantly different (po0.05) from other samples
which recorded (0.97%) for sample 314 (60% banana : 20%
pineapple : 20% apple) and (0.94%) for sample 443 (20%
banana : 40% pineapple : 40% apple). High values of ash
content indicated high mineral constituent (Adedeji et al.,
2006). From the result it could be seen that sample 819 (40%
banana: 40% pineapple : 20% apple) with 1.20% was the best
in terms of mineral content.
There were signiﬁcant differences in the protein content of the
mixed fruit leather, with that of sample 819 (40% banana: 40%
pineapple: 20% apple) being higher (0.71%), followed by sample
443 (20% banana : 40% pineapple : 40% apple), (0.60%). These
results vary from that of paw-paw and guava reported by (Ashaye
et al., 2005). The variation in the protein contents could be
attributed to different type of fruits used, probably due to the
variable nitrogen containing compounds in the fruits. In Table 1,
sample 819 (40% banana: 40% pineapple: 20% apple) recorded
the highest carbohydrate content of (84.77%) followed by sample
443 (20% banana : 40% pineapple : 40% apple) which had
(81.67%). Statistically, it was observed that all the samples were
signiﬁcantly different (po0.05) from one another. All the
samples of the mixed fruit leather produced showed a high level
of carbohydrate.
Sample 314 (60% banana: 20% pineapple: 20% apple) recorded
the highest value (12.49%) and was signiﬁcantly higher than other
samples. Sample 443 (20% banana: 40% pineapple: 40% apple)
which recorded (10.23%) was the next followed by sample 819
(40% banana: 40% pineapple: 20% apple) which recorded the least
ﬁbre content with (8.27%). The range of ﬁbre contents recorded by
the samples is advantageous as ﬁbre is essential in food as it
absorbs water and provides roughage for the bowels, assisting
intestinal transit (Ibeji, 2011).
Result of the fat content of the mixed fruit leathers ranged
from (2.18% to 2.32%) with sample 443 (20% banana : 40%Fat (%) Protein (%) Carbohydrate (%)
2.21b70.01 0.58c70.01 80.00c70.10
2.32a70.02 0.60b70.01 81.67b70.38
2.18c70.01 0.71a70.01 84.77a70.06
0.01 0.003 0.13
t (p40.05).
Table 2
Some physico-chemical and vitamin C compositions of mixed fruit leather.
SAMPLE
Parameters 314 443 819 LSD
Total soluble solids (g) 10.03b70.01 9.13c70.06 20.07a70.06 0.03
Total titratable acid (g/l) 0.30c70.01 0.33b70.00 0.42a70.00 0.002
Ph 6.11a70.01 5.93c70.01 6.03b70.01 0.01
Fixed acidity (g/l) 4.03b70.06 5.60a70.06 2.20c70.06 0.02
Volatile acidity (g/l) 26.03c70.06 6.33a70.12 30.77b70.06 0.05
Vitamin C (mg/100 g) 22.33a70.06 19.37b70.06 17.53c70.06 0.03
Means with the same superscripts within each row are not signiﬁcantly
different (p40.05).
Sample 314¼60% Banana: 20% pineapple: 20% Apple.
Sample 819¼40% Banana: 40% pineapple: 20%Apple.
Sample 443¼20% Banana: 40% pineapple: 40%Apple.
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signiﬁcantly different (po0.05) from other samples which
recorded (2.21%) for sample 314 (60% banana : 20% pine-
apple : 20% apple) and (2.18%) for sample 819 (40% banana :
40% pineapple : 20% apple).
The results of the physico-chemical composition and
vitamin C composition of mixed fruit leather produced from
banana–pineapple–apple were shown in Table 2. Sample 819
(40% banana: 40% pineapple: 20% apple) recorded the highest
total soluble solids (TSS) (20.07) and was signiﬁcantly
different (po0.05) from sample 314 (60% banana: 20%
pineapple : 20% apple) and sample 443 (20% banana : 40%
pineapple : 40% apple) which recorded (10.03 g and 9.13 g)
respectively. The soluble solids content is one of the most
important quality parameters in processing. 55% of soluble
solids content are sugars, glucose and fructose and their
amount and proportions inﬂuence the organoleptic qualities
of fruit and fruit leathers. The TSS of this study was very high
which could be due to moisture loss during drying and high
TSS is desirable yield higher recovery of processed products
(Adedeji et al., 2006).The high TSS could also be due to the
sugar sprinkle on the leather samples prior to packaging. The
total titratable acidity showed that all the samples were
signiﬁcantly different (po0.05) from one another with sample
819 (40% banana: 40% pineapple : 20% apple) recording the
highest TTA (0.42 g/100 g) while sample 314 had the least
with (0.30 g/100 g).
Acids present in food not only improve its palatability but
also inﬂuences their nutritive value. The acid inﬂuence the
ﬂavor, brightness of color, stability, consistency and keeping
quality of the product (Adedeji et al., 2006).
There were signiﬁcant differences (po0.05) in the ﬁxed and
volatile acidity of the samples studied. The ﬁxed acidity of the
samples ranged from (2.20–5.60) with sample 443 (20% banana:
40% pineapple: 40% apple) having the highest ﬁxed acidity while
sample 819 (40% banana: 40% pineapple: 20% apple) recorded
the least ﬁxed acidity. Sample 443 (20% banana: 40% pineapple:
40% apple) recorded the highest volatile acidity of (36.33) and
was signiﬁcantly higher (po0.05) than other samples which had
(30.77 and 26.03) respectively for sample 819 (40% banana: 40%pineapple: 20% apple) and 314 (60% banana: 20% pineapple:
20% apple). The high content of the volatile acids in the samples
were responsible for the ﬂavor development. The ﬁxed acid
content of the sample has been indication to aid in the storage
stability of the samples (http://www.google.com).
The pH of the mixed fruit leather studied recorded 6.11, 6.03,
and 5.93 for sample 314 (60% banana : 20% pineapple : 20%
apple), 819 (40% banana : 40% pineapple : 20% apple) and 443
(20% banana : 40% pineapple : 40% apple) with sample 314
(60% banana : 20% pineapple : 20% apple) being the highest and
was signiﬁcantly different (po0.05) than other samples. The pH
levels of all the leather samples indicated that they were slightly
acidic and this may confer longer keeping quality of them.
The result of the study showed that there were signiﬁcant
difference (p40.05) in the vitamin C level of the three mixed
fruit leather samples, with that of sample 314 (60% banana: 20%
pineapple: 20% apple) being higher (22.33 g) followed by sample
443 (20% banana : 40% pineapple : 40% apple), (19.37 g).
The high vitamin C level of the mixed fruit leather was desirable
as this vitamin is vital in iron absorption as well as formation of
intracellular protein collagen (Ogbonna et al., 2013).
3.1. Sensory evaluation of mixed fruit leather samples
The result of the sensory evaluation of the mixed fruit leather
prepared using three different fruits (banana, pineapple and apple)
are shown in Table 3. The result showed that the average score
for appearance of sample 314 (60% banana: 20% pineapple: 20%
apple) as 7.35 while sample 443 (20% banana: 40% pineapple:
40% apple) and sample 819 (40% banana: 40% pineapple: 20%
apple) recorded 7.00. From the statistical analysis conducted,
though there was slight variation in the appearance of the
samples, there was no signiﬁcant differences (p40.05) among
meaning that the appearance of all the samples were liked
moderately by the panelists. The average texture score of the
mixed fruit leather samples were 7.15 for sample 443 (20%
banana: 40% pineapple : 40% apple) and sample 819 (40%
banana : 40% pineapple : 20% apple) while there was slight
difference in sample 314 (60% banana: 20% pineapple: 20%
apple) which recorded 7.10, though there was no signiﬁcant
difference at (p40.05) among the samples in their textures. It is
worth noting that the texture of fruit leathers can be evaluated in
several ways. The human mouth is more complex at evaluating
the texture as opposed to a penetrometer which might measure
just one aspect of texture (Huang and Hsieh, 2005; Pomeranz and
Meloan, 2000).
The taste score of the three samples 443 (20% banana: 40%
pineapple: 40% apple), 314 (60% banana: 20% pineapple: 20%
apple) and 819 (40% banana: 40% pineapple: 20% apple)
recorded (7.30, 7.10, 7.39) respectively. There was no difference
in the taste of sample 443 (20% banana: 40% pineapple: 40%
apple) and 819 (40% banana: 40% pineapple: 20% apple) but
there was a slight variation in sample 314 (60% banana: 20%
pineapple: 20% apple) but not signiﬁcantly different (p40.05)
from other samples. The panelists liked all the mixed fruit leather
samples moderately. The taste of fruit leather is contributed by the
amounts of sugar contained in the fresh pulp. Increase in the
Table 3
Sensory evaluation of mixed fruit leather samples.
Sample Appearance Texture Taste Gen. Acceptability
443 7.00a70.92 7.15a71.01 7.30a71.01 7.45a71.04
314 7.35a71.00 7.10a71.07 7.10a71.00 7.45a70.93
819 7.00a70.92 715a71.01 7.30a71.01 7.45a70.90
Means with the same superscripts within each column are not signiﬁcantly
different (p40.05).
Sample 314¼60% Banana: 20% pineapple: 20% Apple.
Sample 819¼40% Banana: 40% pineapple: 20% Apple.
Sample 443¼20% Banana: 40% pineapple: 40% Apple.
Table 4
Sensory evaluation of mixed fruit leather cake samples.
Cake
sample
Appearance
70.01
Taste Texture Aroma General
acceptability
512 7.85a71.09 7.30a71.17 7.35a70.93 7.40a71.39 7.45a70.92
433 7.55a71.05 7.25a70.95 7.35a70.93 7.30a71.17 7.60a71.08
815 7.60a71.06 7.50a71.03 7.45a71.73 7.50a71.03 7.65a71.01
312 7.55a71.05 7.30a70.01 7.40a71.39. 7.45a71.73 7.55a71.05
Means with the same superscripts within the same column are not signiﬁcantly
different (p40.05).
Sample 513¼contains 20 g of mixed fruit bought from market.
Sample 433¼contain 20 g of 20%: 40%: 40% BPA mixed fruit leather.
Sample 815¼contain 20 g of 40%: 40%: 20% BPA mixed fruit leather.
Sample 312¼contain 20 g of 60%: 20%:20% BPA mixed fruit leather.
BPA¼Banana–Pineapple–Apple mixed fruit leather.
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the taste ratings thus, requiring optimization (Jain and Nema
2007). Sweetness rating may also depend on the type of the fruit
and may also vary during storage (Ashaye et al., 2005).
All the samples of the mixed fruit leather had average score
of 7.45 for general acceptability. Karmas and Harris (1988)
reported that the acceptability of fruits and vegetables is
inﬂuenced by their taste and aroma. In this study, however,
the results of the overall acceptability were positively corre-
lated with the entire sensory attribute tasted.
The results of the sensory evaluation of mixed fruit leather
cakes and cake produced with mixed fruit bought from market
(control-coded 512) were shown in Table 4. The result showed
that sample 512 (control) recorded the highest average score
7.85 followed by sample 815 (40% banana: 40% pineapple:
20% apple mixed fruit leather cake) which recorded 7.60 while
samples 433 (20% banana: 40% pineapple: 40% apple mixed fruit
leather cake) and 312 (60% banana: 20% pineapple: 40% apple
mixed fruit leather cake) recorded 7.55 respectively. Regardless of
the slight variation in the scores, there were no difference
There was no signiﬁcance difference (p40.05) in the
taste score of all the samples. The taste of the cake samples
produced from banana–pineapple–apple mixed fruit leather
recorded (7.50, 7.30, and 7.25) for samples 815 (40% banana:
40% pineapple: 20% apple mixed fruit leather cake), 312 (60%
banana: 20% pineapple: 40% apple mixed fruit leather cake)
and 433 (20% banana: 40% pineapple: 40% apple mixed fruitleather cake) respectively. There were no signiﬁcance differ-
ences (p40.08) in the taste of all the samples including
sample 512 the control (7.30), and thus can compete favorably
with those in the market.
In the aroma and texture of all the samples under study,
though there was slight variations, there were no signiﬁcant
differences (p40.05) among them. The samples were all liked
moderately by the panelist. In terms of general acceptability,
samples 815 (40% banana: 40% pineapple: 20% apple mixed
fruit leather cake), 433 (20% banana: 40% pineapple: 40%
apple mixed fruit leather cake), 312 (60% banana: 20%
pineapple: 40% apple mixed fruit leather cake), scored (7.65,
7.60, 7.55) respectively while (512) the control, recorded the
least score of (7.45) though, statistically, the results did not
differ (p40.05). It could be seen that all the samples were
generally acceptable by the panelist and can compete even
more favorable in the market.
4. Conclusion
Drying of fruits into leather will help to reduce the post harvest
losses due to highly perishable nature of the fruits as a result of
high moisture content and help in the utilization of seasonal fruits
such as Banana, Pineapple, and Apple, to extend their shelf life.
The physico-chemical parameter studied showed that sample 814
had the highest Total Soluble Solid, TSS (20.07 g) and also had
the highest Total Titratable Acid, TTA (0.42%). Sample 314 had
the highest pH (6.11) while sample 443 had the least pH (5.93).
Also sample 314 had the highest vitamin C (22.33 mg/100 g).
The proximate composition also showed that sample 819 was
higher in Ash (1.20%), protein (0.71%) and Carbohydrate
(84.71%), while sample 314 had the highest ﬁbre content (12.47).
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